Histochemical study of dopamine-degrading monoamine oxidase activity in dopaminergic neurons of rat brain.
We examined whether dopamine-degrading activity of monoamine oxidase (MAO) is present in dopaminergic neurons of the rat brain. We employed a double-labeling procedure combining immunohistochemistry for tyrosine hydroxylase (TH) and enzyme histochemistry for MAO activity using dopamine as a substrate. The following dopaminergic cell groups were examined: A16 (glomerular layer of the olfactory bulb), A14 (hypothalamic periventricular region), A13 (zona incerta), A12 (arcuate nucleus), A11 (periventricular gray matter of the caudal thalamus), A10 (ventral tegmental area), A9 (substantia nigra pars compacta, SNC) and A8 (retrorubral nucleus). Although no MAO activity was detected in any of the TH-immunoreactive dopaminergic neurons, strong dopamine-degrading MAO activity was found in TH-positive neurons in the locus coeruleus (LC) (i.e., noradrenergic neurons). Our results indicate that dopamine-degrading MAO activity is very low in dopaminergic neurons compared to the MAO activity in LC noradrenergic neurons.